(19)B*0»8W (JP) (12) ^ i ^ |F ^ U (A) (ll)ttlFliilii»<» 

#^¥7-509339 

5S7gBnifllK# (43)ii£B ¥fi£7^(1995)lOHl2e 



(51) Int.Cl.* 




F I 




H 0 5 B 33/10 


6929 -3K 






C09K 11/06 


Z 9280 -4H 






H 0 5 B 33/14 


6929 -3K 












^<j£S£»# W (£ 10 H) 


(21)iii^#*§- 


ftm¥6- 504320 


(71)ffil©A 




(86) (22)ffiSBB 


¥J52 5*P(1993) 7£26B 








¥ 6*7^(1995) 1 ^27Q 




-f^U^S. 5~>Zf*Jyz/ a/— If— 1 




PCT/GB9 3/01 5 7 4 




2yx-f- X^->3 > O-K 13 


(87)SH»fc§B#* 


W09 4/0 3 0 3 1 


(72)2S9!# 




(87)S«^§BB 


^6^(1994) 2 ^ 3 B 




-f*'jm tr>zr*)yi? XXtf-3 




921592 9. 2 




9XJky- A— h> a— H 37 


(32)H5tB 


1992^ 7M 27 B 


(72)3S9I# 




(33)Sftfl£ai9 


<*U7> (GB) 




<^uxs. sr>9y*s> ->-tr-2 


(8L)Jf CO 


E P (AT, BE. CH. DE. 




2x-rx;u -zr— h> D — H 19 


D K, ES. FR, 


GB, GR, IE. IT. LU, M 


(74)fttIA 


M£ Wl«) 


C. NL, PT, SE), J P. KR, US 















(54) i&mco&m ii/^hPi^^7t>xii 



(57) h»m 

So 



iE©8m<**r&AT*fc»©!ff 1 ©«?3fflf*ttAfflt, 

QtS^n^rairW 2 ©ifiS©IKW£5feT * *$X1R$t\tz'<> h'¥Y?7G* 
ft ©?l?5|ffif*£i£ * /;*>©* 2 ©*S5!£**ttAffl * . 

js©*n*n©'>*< £fc-8n#iraa©«*«*i-tt«u B*e*jfc«*i*. 
iE*j:aft©*fflfi{*A<5iM;:*aaLT©*s**^^ 

c/n 2 ©ffi£f*a©ffl€#*©*tt*n©«?flTi&M*"3£T* 1 £**m tr * 

iu? Hon, l ^tr^xSStto 

2. flUKEi fc«t©xu? hort-; fcHT* »£*?«©«*< 
2 0 0 nm*MtA4;t^tT6iUf ho^U^t^I. 

3. a^mi *fcti2Eft©xu7 ho* = *7-tr>^5fiH(r*;i»-C, * I © 

a. 

2 ofi^(*n t Btite» 2 ©MfflfcttAJS t©iaji::i|M*{**&m#f*©* 3 ©a 

5. HM^fclfcBxU? ho^; ?-7t>XgBCti^t, »3©a*<5 0 

6. m$ifi4 */cii5Ett©xu? ho/t- *^e>x«iR(ii5V»-c, *3© 
OA< % 91 2 ©«ffi|s<*&A«i::«f6T <©'< »J -f BfcUJfcf * Z t €r«atT *x 
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7. CT*m4. 5 *fct*6©i*rn*<::e©©xU? ho** 
(C*l>T. ff3©ffi#*A»T**C4:*r»nifcT6xU? ha*5***>X 

ssc 

. 8., m^mi^sjoi'^^t-HK^xu^ ho * 5 *9«>xittffi;*>ii 
t\ v 1 ©wtw 1 ©«sffl»ttA*t©rai=as^6a^H*<**c t€**a 

9 . m^cis 1 T)& 8 ©i *r nfrcEttox u?ho*i*7-tr> xMirait. * 

i o. 1 9 ©t ^rru^iccttcox u ^ ho a* 

1 1. »*®i7iMi o©t*-rnaMc£i&©xu? ho** *it>x«n: 
fcl »x, *m**fzm**fi<* .-K'J (p-7*xu>txu» . #g (p-7 

x xu>fxu» ©IIft«*H*. *><ktfSttfltet*£*ti*Uft£<**0'.C*» 

1 2. Bl*JHi7bMl OOiWcEaoxu? ho^i * 7 * > 
*>l»T. *t MEHPPV, *'J C2-/h*>'-5- <2-> 

f-^>f-o + >) -1.4 -7xXU> t*xu» , 4f>J (2 -> h*f- 5 
--<>*a*>- 1. 4-7xXU>k*xu.» , fcjitftf'j (2-/ h*2/- 
5 - K-r->o + ->- 1 . 4 -7*xu>fc:xi,» J:9tt«R^«!>aK*n4# 
ij (2. 5-y7A'3*>'7xXl/>-t"xl'» T*5IttffBtT6xl/ 

1 3. flMcJfil TbM! 2<0t'Wi:E«Oxl/; ha^; * * -t? 
fc^r, * 2 ©**#«#. *©St: 

-( O CH-CH— >— 



1 4. w^inirj^i o©t>rn*Miee©xu^ ho/n *-/-b>xs$ati 

nffi^i^^^^^^^^wLxRWW^ss^&Stt^aiAriir ttz 
x 0 (aw ufc^ffi#(*©F/fS»^© fxn^a twr «j (t »; - u > fx 

l 6. CTJMI 1 B£«&©xu5> h oA; * -7-tr>^«ffl{-fc^"C, 5U ©IBA<tt 
5 OnmOWJ^riMEHPPVOlItftO, 2n2©«*<2 0 0 nmifcffl© 

i?$^ToPPv-cfc4: tti?atr4xi/7 hon-^Trt^isi. 

1 7. UTtfJIU 6fc©©xU? ho AS ft 2 0 nm 

©f?$ *WT£. 51 2 ©S t!(l 2 ©J&?5ffif*ttAB t©IBI©'<«J -VH€r«X.4 C 

I 8. Ct^JS^n l SUtt©x L-7 ho;l/£*.^*tr >>^SSSCfcv % T> 311©®^ 
5 0 0 nmOU$m4P3DTOBT*0. 3l2©a^l*Jl 0 0nm©*d 
tffr6PP\'T*5:tmtt4xi/? ho;i,;*7*>^«l. 

19. «t#Jg4. 5, 6*/:iil 7 0l>rn^i:EK©xu;hn^U7t 
> *Sat<-iil 51 3 ©I5A«P PVtPDMeOPV t©^fi^»T«. SCt 

20. il/ ? ho;i- * -,"t:>X5£ffi©Ei£;*)ftT$>->T, 
xEOTSw©<*€-i£AT-5^i6©55 1 ©aS5mf*^AfS*KU, 
lPJ£S!<2im{*i£AJ2©±<:. 1 ©^©/gjff^icfc^TBlSUCtt^**©* 

1 OE^ft^tTE I ©»rar©i9$ t 
»20;8W©Stt*i=feU»Tflra*©IB©fflfi*#©»2©«tft«**TSI 

2 0?/rSOU$ t 

fi©^ffl{*€riiATof;«!>©3n 2 ©?5?Sim«:i£Aia^ft»^ 1t*IKt**. 

3i i fei^55 2©(5©-en'en©'>^ < t h—ftfr?'** ^©iejtmi«i Kaffir 



1 fc<fcat52©i9iS©ffS^i»IRr4c:t*WBtr*xt,7 ho/H 
*-,*>^i?ffl©i3ift73^. 
2 1 . CT5jiifi2 0!E«t©73ffiKt»i*-C. m^ffll J^Ml 9©^m^<cEtt© 



w m & 

c©JWHi, ho/t, • *-,-tr>x«|i (electroluminescent devices) 

*sfy]»<Mf *rasn©xn> ho/ui * 7 -tr>^K<a{i % «;tix?CT/wo9o/i3i 

■J8^CJd«i$nTt»-5 0 Ao-5X (Burroughes) J:* * -f + - (Ksture) 
(1990) 347. $ZSO)t£!&ti*.U7v<7 > (Braun ) tt-Jtf- (Heeger) tH* 
7<->*?;x U?-X (Applied Physics Letters ) (1991) 5B. 

1982 <o?£mi>*mTz> z 

fc*. ;n^<Dxi/ ^ h oyu£ *?-t>*»a (ed ©s*ira*toigix, 20 

(Nature) ©#*?XfttT(X. TaW^AmffiOiMlRfC J: 0 fS^fc J: 

0SST'*t^i:(iqfl*i^T^4d<, CCD; tli, 7?5-f K 7 a >J ? 0*. 

\,9-X (Applied Physics Letters ) If ©ie*j;l#Di£ftTi** <*-j<c. 

•> ^tD«fc 9 ttfti ><±*MttG>£R£ttffi« AO £ LTffiffl Uf;»«IC. 5 s / W 

tt«*T>*H (non-radiative decay channel ) (x„ tfbfcgCtt* UTftmr* 
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«) fflft©nfli-«'finW^a«.il»AT-6C4:lii'3, JabJ»«-»«Wt=|3lJbSU6C 

ta<-c#*. co/c*uti, #o (./rn,/ 9 ? >) i — m pmmati-'j,; 

**<&#*^*f*. 2- (4-fc"7*x/t0 -5 - (4 -tert - ^f^? xx 
-1. 3. 4 -<-+*5>T/-* (7f^PBD) 7i<ffiffl*nTl^. Z<0 

mit. &8«j*^oae*o»fi>*K5ihr 4 t*tz, *^<z>ttA*i«arr&j:^ 

UVtW&m} . f-. x/W. (P. L. Burn) . x-. tf- ,t--tX 

(A. B. Koloes) „ x-. ?77h (A. Kraft) „ T- T-A,. fj^'y (A. 
R. Brown ) , x*-. X**-. 5/-. ^77 KU-f ( 0. 0. C Bradley ) *»* 
x-fx. 7>i/K (R. H. Friend) , i/y#>J<7U3*? (N) , x 
i7-Ai^ (MRS) 1991*12iK x^T-y^x^ (M 

RS) £/>#'J4/.BMIf». 247. 647-654 (1992) *#KIT* C fc^T* 

Wi«ar. pa/TO92/03490^i:Ee*nxu4J:-5tr u©rt«*#i:J:0w 

*^i:*<T£*. 8W.lx\ dig (2. 5-m3*^xiU>til/l/) 1*. 
PPVlcttLTJO. 4eVaKt/ 7 Ki/7l>r5. PPVfcrfg (2. 5->>/ 
h*i/-p-7x-L/>t-xu» , PDMeOPVirO»I^I»CJ:0» '<> 
K^t770«r;nB (fine-tuning ) *<«II6ttt«. Etr. fffflBttS&Sti* 
(precursor leaving-groups) <0«HJ Lfctt*iz J: 0. P P VWGkzMr** 
t,70U7 KfcJ:^-^7hOffl#^iI(IBt/ ( i4j!i<. CO*. # 

U^n^it©a{;StLT, ^rr*Ci:<OT$ilMffll<0*l4fB7e*nfc« 



h*CDE?-A-044386l^££Kl-f-* o C<Z>K£St (x'WX) rii. 

Act, fl»G$n/jaiz»-i ostftcottwtjari^-jaHRsnfc/OK^r-r 
r^^rri^ft^tsttt^^osi 1 ©at. ae5nr-fist;^2oiaft©at«t«- 

fi«D?ttf5!fil**fiEAr i tztovm 2 ©JUffifSttS- A» t . WIKJB tzti UT«» t 

co^y-t^^n-e'noieftTSnt^jBr'Swteifatrsxu^ i-o/ui * 
««o43ti. \M%fw$.<n{><z>tnm-tT%ztii<T%zfr. «/c«*ntei 

o tottoCtn^, zcDJg^lifii^rgtt^fc-sTaSErinTlniate^* 



tt9, Sfll teJ:r/*2<0IB^t.tSW*<^«ef iccifii. CCDftSUxC cuts 

2ELh®H'enXS?ft<£U :co: t^«=>2WJb®Jl36^3t* < »r4, 
-r*3t*<IB^^n4. Ztli:j:»3 (i2MHciCl;T*5«-7^^^-€^J-m^ 

ns $ n jaaoais 1: « * jiw^ ^a> j: -5 /x t ©-c »ru Etet x, 

^*a*fJ:r/SRMf*ttA»©t4ttl=tt*r*. 

a^m * £ Affl i; * ttassi x« m * c/ie?lo » 

tcot i T^S-r 4 ^ t A<T * $ 0 

I oOfflHTU, !WE»2 0Jfi^»lltlPICJI2©rafi^ABt©iBIU* 
**ftiiffi^f>03l3©a^*^fe©t U, *3©ffl^i*/j03C$lx5 flnm* 
i»tr4. I£*««lx. 2-?<0«©-gB. -^©Jl<Z)--fiBi:fl&^©»©^K» * 

iui? hon. i ^ 7 -t?>^0Kix, dfrc«>«SPRitfarix^c^, -eofto 



»*U<li, **2©*?i?ffi(*&Am**/i/>"5A£U S* I ©*LWlfl<*ttA» 

ii # ^ ^ st* jb< i »« s ntz <<> j "3 1* - ttuta t r a . 

::Tfflflir4 f#»fi£<*j ti^ffll3U, 3EttA<3£±{:#»U ffl©ft* 

«ic ffattftttK£t*c(i, *»j (p-7i-i/>tiu» ppvtij:c; 
fbutriaw^ffiDEtt^r^^^Tft*, sen. tt*<tHft* wu*. «i« 

fe^^Tfe*. ttCftSttfltettll. ffifcS&LfcXftt, #ICPCT7W090/!3148 

#<i, tf'J (2. 5-^7^*^7*;U>f-U» MtLT, M 

EHPPV. .*'J (2->h*i/-5 - <2- + » - 1 . 4 - 
7x — u>til/», .-K M ( 2- j< 5 -^>f-o*i/- 1 . 4-9i 

xU>fc\=.U». MC/iteg (2-/ h*>-5- Kt=>o*>- I. 4-7 

< & t> I "3©T JUOAr 4 ffe© *K *J (2. 5-yT/l/3 + -/7x-l/ 

>t'-U>> {£©aW.;#fftffi«&f*litf 'J (TAt*fXiU» 

SKtiltfct^, loCDCWIitf'J (3- K5 , i/*«iW» Tfcio 

#»ft£i*©l»(i. L<{*#r©*C: 
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©fi&Stte»L»4) ©#'J (p-7x-U>tiU» [PPV] <OBtr 
4. 

# t} (tu-u» ©t»m*fca«J?fc<s. ^©nflinjs^fcjcaa^-c, 'tu 
iS«-« xntzT 'j — >**o£T©*asfl©T - u z/€-4r©«ys<::a*r* c 

C©«©ttil»{*©fcHra>±Wl*. #©*?»:L-CRilP3ft4ir&t*Tfc* : 
(i) st (l) ©7xXU>JS**S*£<-J:t>lttttr** 7x-u 




(i i) -en-e'n©7x-i/>ja (i) cinrEL/c«b©fttfw*ja 




«^U^M^t*Jlfeit*^5&Jfe©tlH^»»r*R»WVtt*mRE4:-r*C 
tfcT** C*t*. y(42. 3. 4, 5. 6. 7-*at) , 

c n *©a * ©w* 5 p p vest***!*. »/j ***{»x* *4*-4* i- * 

xl/7 haA; * 7* >^»B*J-C©»©raffft^«, ©*©'<> K4* 
r,7-irJ:^-ClUW$n*. Wlx. «|DIfflWC»TO!lB«*<<fi*J:-5i-IOimft 

^» B J?Tffiffl^'S©tI^iriaO]'i(tfe©S*(*ii. PCT/W092/03490* (C©Pi« 

*©«©K«®W©»*ii»LT»M(ft*;ffStt«oat***SCti:J:Offi 
fd bfc-!EWa©#ffi*tt© LfXiUS^Wf -5 t>©*Cfc 4, ffiSJ Ufc fx/vS© 

SOTS ^5, 



cnfCMfflUr, PCTVffQ90/13l48* Cr©I*jS*#^<=J:*>wwlC«fflr4) * 
ffilC^J&^IC^nif. IP? ho/t; *7-tr>X«a©Hifi7?fl£'C*oT. IE 

©^la^taEA-rifcA©^ t ©*^ifl(*i£Af5€-a«^ B«jadmwfi(*ttAi» 

©JilC ?S 1 ©»ffl©#ift*©*TSt4©tt*f*©3* I ©B^ft»**T3l I ©f5f 
S©ff* t « 2 ©»W©««^-ClTO«*©JB!a©ltt^f*©» 2 ©»*tt** 

^r»2©^s©»*tu ^^^^^aau cni^xoinrffl»«-^«ii'c 

***©ffi#»^tff» U ft©*Rlfi(*^fiEAr ZtzibOWt 2 ©*Wffl<*ffiA 

Btf**£tt4xe***, m 1 am 2 ©«©* n-en©if tt>-S5*< 

f=/<^ ^©R3t««{-ttar 5 J: 9 l=gt 1 J:C/3l 2 ©f5r3E©aS *a«r 4 C 

tt^attexu? H)AU 7 t >^M©fiig^rffi/><»«$ni. 

AliJ:4rai*«ffi r n©ai«i (Page WhitefcFarrer Rcf. 74148/VRD ) (;©!*?» 
^IBIfl© J: 0 fit ^ffi«©fc»<:, t tz Z t\ * Z © J: o t-«» UT t> «i 

HI a. I b*J:c;i c li, a) PPV, b) PPViPDMe OPVtO^ 
<sJ:Cfc) MEHPPV©{fc^«iS^r. 

02 an. «»-«jasar4-5©7 s '<-f^©^n* , n©*»©»$/:3*r4 

(3 2 b 14. ?5rSffTJaGEc:;»T*!&/»Stt£7nT. 

H 3 a - 3 d (i. 4 -3©x u ? h o ji i * ? -tr >*«St I - I V©«ig«r«l» 

S4(i. (a) ^>7->H. (b) ^>7AI I. < c> *>?Jt I I I . 
(d)^>7AIV, (e) liU5#m£(*xu ? hoA- *,tr>a«(a. ( 



f ) UUSPPVxu? ho/ui *7-fc>X2ffi©7iI#5&jfc;*'<? (£T ] © 
t*-?«ifc(C3tOrafl5fl:t^7t7 h Lfcfc©) , (g) - (i) ffi*(*a, 

bfcj:acat*<z»8«Rx^? h/ut-^r, duaguffl^(*c> mehppvk** 

IEU d&eihfilltetta) «C*MEU dU« i (lEtattb ) i~JttST* 0 

(a) O t a ) jtf'J (p - 7 x — u >t*— u>) % ppvt, 
WOf ^7l: Koft7*-<)i (THT) «SH483ffi<*lSa(** -bADX L 

(b) (0 1 b) PPV^©7>y/.B5ffl(»^ffi^t*t, y^y-iH=5T«tt 
-C*>**'J (2. 5-yn*->-p-7x-i/>f-l/», PDMeOPV 
<t^#lS£l**CTKL-^. ittfflf*©Miait3Sl* 9 : I t Ltz. -©ffl©*«tt* 
f*©£i£l*, t-. (P. Burn ) ^i:j:!)ii7-Aix (MR 
S) . .-K*h>. 199i*ma^3n* 7 7 K u*. 7*7. S/>7* (Uat. Res. 
Soc. Symp.) 1992 247. 647-654-C4M3) * ^ftffi^i:fi<L£D : fefc 

PPVi:«Lt^-v/7hT5. C©*3SI#»=>n**feffi£t*li* fc)2. 6eV 
- n *'<> + 7 7*ffr6. 

(c) ((3 1c) ffifflUfc#3©fi#f*l*, 'J (2-> r-*i/-5- (2- 
x*/l^*>o*» - I. 4-7x^U>t'-l/», MEHPPVTfc*. 
fti»T/L + /HMM2&©fc*>(;, PPV©w©«i»(*liST/St4T«)0, ?oo*A 

P PVCDTHTttffltt2Sl}5ffi»*iJ:^Jt^(*<OSli«{*, /S?W©«ttT©:*e 
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*JBJ£U -©iKXttifflSKBTact^-CS*,, wfi<-J:0, -fiJB*0£ 

Zti*U\.^*>. £Bf»i&©«iS*<STfi6*tt*. 2o©THTaSttSlJ9ffi<*tt 
£f*(*?oo*vt,Z»i::;F#t9VCA*J7<, /^y-yH*|J^I«1±T*6o ME HP 
pV<i7oo*/WZ.fCHT#t3iT**>K l**»ttTa&*o -©«*4 

osm: * o, meh p pvosti^? ;i^<MEHPP v ©acmes-Li- 

ffiffi{*©a*Xfc*>=J- r-ractA^iffittt* (i£*>*fcHU) • A>< LT3 
o©»/* iffifctti:: J: 0 WfS.2 n 4 £BM»ift*ftS U fc. 

^aa^o^a^^-f **&©,fc-?KwtfiSLfc«, «<>y5i*-fi*fta ( i t 

O) 8BU:/r7 7S*t7th>tHl^T, *©»ti:ro/<> - 2 - o 1 (* 

-AO *rh»t, P5«tfcfi*tt»*TS?±Kjtfrfl:Lfc<, «#(**^UJirtB(* 
©a (inrEiftBflurcJ:«5ir-^fa^omffi±j-*4t>©tr6) *xe>3- 
^*^fci:*0£auiia*Jia£U^ £T©at*a**a*:L-r;ro-7-tf * 

7* <Oi *H, 0©*Wft : 1 0 ppm) l»JTXt>3-hU: (£T©tttt 

r*flnxxafcwO*-ciT-»/c) • tta*a©Ri*** xtf>aittfc.fccj f j**w 

IKOP9#(OnflIfCJ:oT»:©J:ol-aSU/t :*ffi^«*Ji2 Onm, MEHPP 
VW5 0nm. fciO'P P V<i 5 0 nmtLLo <B* ©fi*<*9* J: £{*©«* 
(*9©«SI*, 7*7* ? I 1 ASaBttfMmSBi! (Dektak I!A surface profile 
r ) iffll'TfflJtf:. 2 0 O'CTKSt (1 0" I* AO ICT 1 2§*Wlr >-7VW 

*>-7*A.*s£*tttiLl,fc« ^^^OiBltlmni 1 ttfc. ZZTit 
4o©£B-r/W>U«i8K-3t*Tt*t*Lfc 0 «»£©»Mffl*» 1 K*t*>*fc#t:i 
0 3 a — 3 dt-^fo 
a3ai:^Tf/<>f^ I *ff*EET*/ci6lC, aa»C#tt#* (b) ^©ffflEi* 

^TzonmonsT (92 D , -f ^^-aftatftara^xa* 1 * 

^f>3-H^ C©B*tt«ai*-fc», PPV (a) ^©1TO**2 3 On 
mOW5-C(B2 2) X fcT>=>- HUOttJBU ftifti:, MEH 

PPV (c) 012 3(5 0 nm<0^"CXt:>3- Mr^OttBL/c »2 1 
X±V2 2 -*©#«< r««U « 2 3<*7oa*A.i.©«ffiT«fflU 



fc 0 *©»<t<t>7'A,**MlffiU 92 1 TUJMtAf*^*, 92 2TI*PPV 

£ff L>-„ 

(3 3 bfl^f -r^'-fx I Ititf;©J:-5i:UMLfc. * >^t> 2.- 
vXSf* 1 JtiZ, 5 0nm©W$TMEHPPVOm 1 ©93 I *XfcT>=J- h 
U Z PPV 3 2'M©inrffit*£5 0 nmO»$Txe>3- 

KU *©1*. *5tef*3 3^©83ffl(**2 Onm©»$Wt> 

= -H:j:'Jtt«Lfc. 5*1 ©B3 Hi? oo^A©fgj«K<ftttU S*2fcJ: 
03?3©93 2. 3 3ii/^y-/w©»ifti;tt«Lfc, 7 s /<-f^*ttfiaU 9 

3 2i»J:U r 3 3 ©fl?HM*€*n<'nm*f*P P V*S ^Cf^Jt^W^tfMCMiUfc 

» s/ 2 «9 3 3©±(ZHffiSS«U/x. 
03ci:*rf'>V^l 1 Hi*©J:-J<rJUfitL/c 0 -f A-»ftattH 
tf^xSi* 1 -fc(-, ^tt^(*^©TPlffit*©» 1 ©9 4 l*2 0nmOlf^TXtf 
>3-hL/i„ B1Jffi(*^K«d^, MEHPPV©*2©94 2*5 Onm© 
i7-d-CXf>3- MiiOttffiLTPEiftd^fia, P P V-N©lPlffif*©St 3 ©9 

4 3*15 0 nmOl>$ne>3- HCJiOOttT*. C ©9/><fl£» L/-«K. 
*m*t*^©B5ffi<*©» 4 ©0 4 4*2 0 nm©iJStXt'>3- h<CJ:0«fi 

L'-, -eo^x^'-r^^j^affiL, e!E***©*n'e'n©^att^»-^tj»isc 

151 9 4 4 ©±<i»/t,ix»5i.f8*2*Kffi«trtfc 

(3 3 df:?rf -r'<>f x 1 VfiK©J:-5i:©jfltL/i. -<>^^A-aaURtt«^ 
TXfii*Jtl=. ^ffi^f*5 1 ^©BlH!H*€r2 0 nm©HST^f>3- Hfc. 
*©»-fi*(£tft$1*:/;. PPV5 2-v©lOT(**3 0 n m©m*TX fcf>=J - 
MlJiOfitaLT^iftd^/c^. ^tt^*5 3^©BU5Bf**2 0nm©l»$TX 
tf>3- KCtOttMLfc, -t©»lr>7'A*KaiIU »3©95 3±{C*;u 

Z n ^©WiSictil .»T. » /t >»>i»j« 2 {ifi©tt59m**itA-r4fc»©» 

ftt urn*. -<>^'7/.-ia<fcss(iiE©wwra«*aAr^fci6©Hiffii:ur 

© < . 4 lift©fS**^ L. ^rag^ 6 f*iE©f£*.*inT„ 



»as»{cffii!i«/Wt:7«ti'C*>*^ffi*^©9-c«>* < i r©9«, »7tffl*^ 
©^?5m{*©aA*=IfiBtU^*<^. ttffi^fb^WM^^ilSH-rS'OJ^t 
LrrPfflToo ^fi^f*©c©9ti. 5£t£©»ffifr*ttaJ3tt^&&m©4* 

>©m^*9*3>r4ffiiRcffiULr5J:^{-bfia<. scc^nu, suk, attw 

#E>/&1>»3fceD*lr»J»«DJ: *5CMEH P P V©2« U^ttH*«fflT* 6 J: 
-5. 5IStt©ffi*{* (MEHPPV) **ar4fc©T**. aibl^L/;fc 
©<ifW.T/< U -T9 1 UTffifllT <5 w ir©r* * {tfe©#8Htef*« fc<ite©ft^ 

ppvo> h*i/«»ir«B{*ffi£(*, y/h+i/ppv, s;/fAPP 
©^t*ftfr©J:0*t^<> K^r ?:r©]lte<*t©EattF*<fc*,, 

-c7a»*A>Jt4©*^rfiEtr*¥-s*<«fi**n«6. 

(Keithley) 2 3 0 JUB*fflt^T I TOKtt LTIE©'<-<TX*»» 
(t6 - tie J:0x'<-f x*©fiiU, y-f^u-f l 9 5AvAfy-^-(fflt^ 
*&**i*-t^. I T05W*j>UT«»»Jt (EL) tttRt^. -{*<fc 
£t\tzft&1llt. ^aB»©l2iEU/;i/'J h^t- K*7<- h7>^7 

*-re*:=.*-U lMfi©«£Ut»tc^r*«i£tUT7<- h«»*WSLfc w 
X^<? hA,ft?(fcELa(ISli, af^r (Coderg) PHim*;^o>-^- 
i'^-?7R 9 4 3 - 0 2 7t^ | tt<S*4:*fflmUrffo/c. ttALAiTOa*? 
£j£$n*7<- htUT-w-C3£ttr4f*l8C*^J»*U, «5 cd/m' ©**'< 
-f^«8CTiMSL/c. f*?ai*?-Ja**imr*KS»i. 7-5*7 > (Broun ) ^ic«fc 
Dfi£$h/: fdl5£6l5 (Synthetic Metals) J © I 9 9 2 ^S©C*lCEtt$ 

*ir^*j:^»r. ^7xa»tzj;sefff©s&**#iar.u^. uv/zjwBt®x'< 

(Perkin Elmer) X 9 5>Jt7t«!+*ffl^rK«Lfc. 
^T©^RWfe J:a}t«mt5tt*ai . 3tai:02a, 2 b fc J:CM (i;nf o » 



*) 0 P P Vfc*tf#ffi#*©mJ»x'W:*^*©«ifc*^? h*k7j*T. 3-5 
ojB^wroisiff^^^ hA,{»^r*< anna*, h % o c i ©e- 7 * - ir *r» 

02afcj:t;2bli. J&V<-T T*©TT©«««lB:i*, 

C frl-ipT («B* ©e©J*S©£ItK J: OWo^EOto«fiEt LT 

JfWU*:) o f- i>k (P. L Burn) $iz J:48flfcM*lttT*a3 

nr; PPVfcic/^f^PB D/PMMAIS€-fflW^TJBiac*nAi^>'-<^i;ou^ 
Tf9 ^tU^mi: fl* 9. C - TttttL/:^<^ *Uffiaf*IB©flI)©!*BElC*>i* 

^r©*©«irc*ofc. p p v* fcji#a#t*»Tttsrra©e***©R*fe 

h/M=3fr4miitti». ft 2. 3 5 e V©x*7U*--c<i»*fc*<ttl>fc 
»Tfc*A<, -nc«UTPPVi>J:c;^m^f*<Offi#cDjfiit^^^ h^Wi. 2. 
3 5 e VT5tt^jt54K^lTT4, C©f:©K, IS.+O&Wt'U Xiz 

l»»T4CT£*««Tffi£5 C £ fc/f * 0 MEH P P VISTJBJS* n/;Q&f 



» £¥7-509339 (6) 

I*, wOeTttft^-iEJUDlllJm (electron-hole capture ) A<£l§LTfc«br, 
- ©/;*tt#©JU8TT!frf liM E H P P Vfflfcfl- UTPP VJ3^fcttt& Uit* 
-fc£*LTl'*. #Ift*<*fcJ:C/PPVBJi, JEfL«Ei8liBtUTft!fflCTt»*. 
fc*fcX^?r>W*, S<^SC£ir, &E&»gliMEHPPVtIfA«£iM.r, 

f;fc©-C**, COf^^^RAx^? him, J&*fct*l . 5 5 e V 

2. 5 e Vte^LTlTCv. I. 7 5 e VT<*, PPV*»\*tftt**tt©Bf*|i» 

ttL»*fcftT*>**<, I ©»*<*>/* t-7Rjt©i sw^e^T 

4s *) , CriUMEHPP VfflKftfcT *a*^©ttfit»tfc©«£6t:: «t 4 «Tft 
man, 2. 3 5 e VTI*MEHPPV©5Sttti«tfoTfc*J7<, *>7JU I © 

Ox^yu^-JZfc^sifijtti^ffi^t^iippvjBirBttT-saje^oaRJZ 
Kit. Z©5*'WXI*, «9j«=>j&MZ 1 *«;L4ffi*<«ia*ij>R)fcT*#» 
m^*^<-f *©MT**. M* ©ffi*<*Oir4bM**ae^<DJS£©ttttlitt(: 

or, "©f^W*©^!*, ffICWWLf;©traUffiB&(CJ:0, MEHPPV 
©fcJ;tfPPVa:fctt#*#Wl©^tt< tt> I ^{zmtETZ&t&FOi&mz* 

ae^ustBitcetEU'it^tmssnio ;:©-r><>r*fe, mehppv^h© 

Wifil Vf*, PPVBfc < fca r ^m^»«OS«*^Olf^c0^45RJt^^i? h 
A&*ft&. &ltX'<9 hMt. 2. 0 7, 2. 2 6fcJ:tf2. 39eVT7t 

- n h ©f/ <-r X it % J: O'iEtOlK fliic *i i J 4 JfrPfc J: CfiE?L<0tt A \z XnX 



Wftto^a^rasriofiw^aiw »fi«i<o^acE>2oo««iii, en 

^I^-IE?L!1IS^7 -o>?l^(C J:-, TO; /r$n, fSrifia (r ) 

ot : 

kT - e J 

° e Ocr r c "Pture 



captured e 

4nc 0cr kT 



P- J/c v= j/e F u 
m'/Vsectfimt, pfi©ffl{*ttfflt*«Kp= 6. 2xlO'V't 



P>» _ U«JipeF - ^« 



(i i) Bg^ttjftgg 
1 s-» affirm zt\>o<o&&ilt4Mztsiiz&.tiatztizt&*.*£\.^ tt->t, 

<*Hi:t?BWTA5/:»b. PM£#*?«liSr*<MEHPPVIl® 5 0 nmOIfd 
ftC-K^tt*,, ffiELfclKtfr/^ CTOfHUK* 1 0-cm 1 /Vsec ifciST 

itU-CO*- 2rt±4>J>»<5 4><Z>-CJ»*. tt«4U&f*l=fcit£^tt©ffl{*©»M0Ett, 
^»Offif*o!>b©J:*3 LI* UffflB&Mi zn^HtfJT** fc#**n 
6* fiM>BHnfcUTl*, MEHPPVffi*£PPVfB^©?l*<DfmKtfT*'< 
'J PHS^««A<MEH P P VfflJ^IHl$n4tt>-5 k©T*>4. 

ifcl3©4Sfifc* - IE?lHIIISff J*4>ttc:f£-> T. t V > -5 •>■*• 'J *TI*, 

JS^fiPPVA^MEHP PV^tffl«-r*/;*, wft*CD£T©MiSi::fc«** 

»0*fDJfi£ttlS£tf-LTgt£L, l«ifil I I ICtel^TIi 2 0 0 n mlil±(;jff -a 

»iTttWfttttfeoT»8L raSft^J&fc*^? h/V£5x.*, iot, 

©*/>>*©&£A<Bn3i*n<5p M£HPPVff£ai*rc*©&ffli{r**r*'<'Ji' 
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»ifcA<fc 0 » :nu:: T»«r 4 f 2 ' * iz-av »r 

hWi **>^®»^(i*nJ:t)S<. H4T*»»«iStt(0ttMIIIU«*4: 

fee UTC '* 0 Bt&^OttftlttHF***!- fct ^T(*+-»l=Bf3C*nT 
X*- (FSrstcr ) G*<C J: Tie** 4 K-'<> h 

Z©*"B©5E'i*W*WTtCltt9Jr4. MEH-PPVirft*T. Htt«TO 
tt©#t5rm£f*£ffiffiT*. ffifflr*ffi:a(*litf 'J (3- K^i/A^xxu;,) . 




MI i <D 2 o<7>fliiffi{*8E& flflCR^T. I T0«£ I ±TP 3DT©» 0*3 
5 0 0 nm) €JHt-v SE^JBSJ'-^ t> 3- h I 0 0 n m<DB.£ t L/c P P 
V8Met*©B*mi\ UTPPV^tffitfiL, (2 0 0"C, I 2»* 

115 0 0 nn>*«Oiy$€:irr4©*<2* U^, < t(>-88^x 

ol&it€-^^o<Cli8 0 VJilJt£4*B£T*„ CO»t'l5US!jWi£il, P 3 DTS 

P 3 DTCD«jtO«ffl-&^L^o PPVIS^*=.OjftJtliP 3DT»€:^U-rSa 
jn/;S<, ITO///7^5«:ii. P 3 DTK «k<5 P P V <D&1t<OWLmz £ oT 

P 3 DTOlfit&'O . 



cDn^E^iftfflffiotttmia^affr 4 t©T*5, 

fiW^tf, 0"*< t<>2-3©tt*»ll^{31"?l-5Sife$*6-l:'5HeiSr4C fc*<T* 

emit 1 1. ii ite*cMVOTO . 6ajfe«©iJ«^fi8tr*ctA<-c» 
4. 

fe©TA4. Ztb<;©a6i^ »nr, 2o<3tt<&{*a©ratD#fl5T«w©«r 

«A</it^tt»Tli, *^-iE7UfflMai^^<i:<>5 0^/ >-^-®tt^** 

cows u z<btztf>z ©n^ o^iaTBe^ *^fiJc? c t ic«>i. 
-affiled ft*Be*fi««r*!R<::tt»U9T, ZOttl&OiaSirJ: 

r*4. CCD-tf^ «^oaA»tiE?L©ffiAJ:Offlar«)0, 

&7fcli. iSW^ffi^-ttffitrfffg UTftSd ^;7 s /<-f XTiSiS^ ft^siWSi 



BWftim, tt«lZ»»LT«Vw<> K*+?7<Dflk*fe (MEHPPV) *!><# 
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I 


I I 


! I 1 


1 V 


Sif (nm) 


2 0 


UEHPPV 
S 0 




2 0 


B2 

B£$ (nm) 


PPV 
2 3 0 


PPV 

0 v 


UEHPPV 
5 0 


PPV 
3 0 


Si (nm) 


liEHPPV 
5 0 


2 0 


PPV 
1 5 0 


2 0 


Us (nm) 






2 0 






n 


> U > i> 


jf-U > 




fl^ja^. (96} 


0.3 0 


0. 2 2 


0.2 4 


0. 1 6 


ftlSl 

(V/cm) : 










I m A cm"* 


8.0 xio 1 


?. 1 x!0» 


7.4 x|0 § 


7.1 x|0' 


2 m A c m~* 


8.6 xio* 


7.7 X10* 


7.9 xio* 


7.7 x|0' 
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a m n < « « 



G8 9301574 
SA 77530 



S Is! &H 



AU-A- 
AJ-A- 
CA-A- 
CA-A- 
EP-A- 
EP-A- 
WO-A- 



8436091 
8501691 
2089481 
2089482 
0S44771 
054*795 
9203490 



AU-A- 
AU-A- 
CA-A- 
CA-A- 
EP-A- 
EP-A- 
tt-A- 



8436091 
8501691 
2089481 
2089482 
0544771 
0544 79$ 
9203491 



AU-B- 
AU-A- 
EP-A- 
JP-T- 



626415 
5428590 
0423283 
4500582 



17-03-92 
17-03-92 
25-02-92 
25-02-92 
09-06-93 
09-06-93 
05-03-92 



17-03-92 
17-03-92 
25-02-92 
25-02-92 
09-O6-93 
09-06-93 
05-03-92 



30-07-92 
16-11-90 
24-04-91 
30-01-92 



(72) K:J\TU Kt7h =!—*-. 

^f*um tris-fVyi? ->*<T- 

iX y- 8 5*3.— TV — -i- 

;l> ir>7*}y*J o-F 48 
(72) >c-> l/XU- 

D — K ^'J>X 7#7MJ 

- <#ttfcL> 



H<y 7 s >f -40231 fa 7 

-tr 170 

(72)fg3i# ^^^> U^v-K 

553 hf — f— x ^Hx>t-^ 
199 

(72)&9§# A'D-^X i^iUS- "\>»J- 

-f*'J*BL ^>yj7y ->-£-5 
8X?I-ff U A— tf-f h* 51 

(72)^# yj~>/NA 

if**— x;u h'j-f^- u— > ^ 

1/7 *l/y3? 



—10- 



